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SOLID WATER TREATMENT COMPOSITION 
AND METHODS OF PREPARATION Attn ttct 



BACKGROUND OF THE INVENTION 
1* Field of the Invention 

The present invention relates generally to water treatment compositions and methods of 
preparation and use. More particularly, the invention relates to solid water treatment 
compositions comprising a halogen source and an amine compound, methods of preparing solid 
water treatment compositions and methods for controlling biofouling, disinfecting, cleaning and 
water systems. 

2. Descriptio n of Related 

A wide variety of water systems are used for hygienic, recreational, commercial and 
industrial purposes. Typical water systems include cooling towers, swimming pools, spas, 
decorative fountains, dehumidifiers, waste water treatment systems, air conditioning and 
refrigeration systems, boiler treatment, desalination, food processing, ground and surface water, 
industrial effluent, industrial process water, oil field and petroleum processing, paper and pulp 
processing, septic and sewage treatment, laundry cleaning and sanitation systems, sink samtizer 
systems in bars and restaurants, hard surface disinfectant systems in food service areas, 
msMectant/sanitizer systems in the brewing industry, disinfectant systems for fruit and 
vegetable wash, ponds, reservoirs, potable water and toilets, A common problem associated with 
most types of water systems is contamination of the water by inorganic and organic debris 
entering the system. Water systems also provide conditions ideal for the growth of many types 
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can occur 



ofnncro.rg.nian, Fonnataof^o^™^^^^,,.^^ _ 
on abnos. m ^ ayimmmL Bfo6 ^ 8 ^ ^ ^ ~ 

Frio, « approaches to conboiling bjofi)nlilla ^ ^ ^ ^ 

contbioatas. AS^^^^,,^^^^^^^ 
<HOX) or hypon^ i,,, (0>c ^ ^ x ^ ^ ^ ^ 

1 biofotunig control, disiiifecting and cleaning. 

Hypohalitc species disinfect and dean water by reacting with debris and inicroorganisms 
^in^witits^conditaintae^. ^ehypohtftespeeUsenn^eth. 

- - V types ^.-ta, •-«.-»«. ^ ^ ^ 

^ons^c^and.n^Mt^o^.^^^^ 

"^^"•c^varions^ofn.^^^^^ ^ 

ors^snbaanccs. Asat^^w^fc,^^^^ 

* « in tertns of par* per milta (ppn,, of free avaitabl. ^ generany 
«hlorineorb„nnn, ^"P.-n^ie.av^ebalngen^^^^^^ 
pending on the type of sy^ _ 01h „ ^ ^ ^ ^ ^ ^ 
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— ^ c*. ^ te ^ ^ ^ ^ ^ 

aen^ly reo.uhes free and coined ^ ^ fom ^ 2 te m ^ ^ ^ 

— . — ^^apa^sy,^,,^^ 
The „.st e,,,™^ ^ ^ ^ ^ rf ^ ^ ^ ^ ^ 

^exceUentdis^p^ 

— * 1 monitor through *. wa„ dtaribuaon sy*ms. Ho.™, fc fe ^ 
^-^^^.^^^^^^^^^^ 

15 hours depending upon the temperature of the water a^H th~ «♦ -„ _ , 

Water md tte mtenslt y of the sunlight To maintain 

mtfcdisinfccangofriewa*,. Ia addition, gaseomehlorae is hazardous and require a hi^ 
level of technical expertise to control the gaseous feed system and prevent the release of 

» ^^^e^h^Asa^^o^^soutces^p^ 
.vet^chJotineinu^yof^^^^^^^^^ 

Pubhc and pHv*. Cub swtoun g ^ and mid-siae coofina mte re^n systems 
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Vadous ta, „„, made , 0 ^ hypoMK . 8cneniing producB ^ 

o««co m e A. p^ta associafcd ^ gaseous chtaine. 0» e of the mst succtssfill ^ 
develops has beea the tasuoh^w^p^^^^^^ 
•MM^-fe add flCCA). TCCA is now widely used to disinfect reside s^, 

*t* ( » 25 V.) to o the, p™,^ ^ ^ ^ ^ fc ^ fc ^ ^ 

easiiyco^^^^^^^^^^^^^^^ 

as«^o„fe«d a ,. fl o^ ft ed= t saad. tatecU ^ tetteratoemtoo ^ M ^ 

TCCA is safer to use than gaseous chlorine. 

Despite TCCA's advantages over other chlorine products, disadvantages remain in its use 
ins^ewatertrea^^ 

result, theconcentnuionofthehypocMoritespeciesi^ 
thewateraddicandcorn.sive.AddidonaUy.chlo^ 

generated. IT* combination of these properties has prevented TCCA from becoming widely used 
asasamtizermautontanctoiletc^ ^ 
can also form nitrogen trichloride, a very hazardous compound that detonates readily when 
subjected to small mechanical, electrical or thermal shocks. This disadvantage prevent, TCCA 
from becoming widely used in many cooling water treatment appUcations. 

Attempts have been made to develop hypobromite products as an alternative to TCCA 
and other hypoch^^ 

-h as 1-bromo, S-chloro-S.S-dimethyhydantoin (BCDMH) and a composition comprising 60 
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are not 



weigh, P«c». 1- W3^ imelhy , ^ 30 ^ peram dich|o ^ nahy| 
hydaHoin ^ 10 we,*, ^ ^ Mmtoto (BCEMH) For 

example, the BCEMH may comprise 60 weight percent l-bromo-3-chloro-dimethyI hydantoin, 

. ^W-*-!.*^.^^ Thesepmductaarenowmorewidciy 
^i.iadocr^gpc.t^.^^^,^^^^^ 

~c ^ with cUcrinep^^ mmore eff ^ ^ ^ ^ 

^■p^ices^cooiingw^^^^. Hoover, mepmductsshl, 
. widely used * dish*c, oulaoor ^ ^ ^ ^ fc= ^ ^ ^ ^ 

is at ieast two times as much as disinfecting with TCCA. In addition, a BCEMH type product has 
^appBca.onmm^^g^^,^^^^^ 

bromine product, BCDMH. 

Thus, TCCA could compete more successfully in the automatic toile, cleaner and 
coou.grrea^appiic.u™^^,^,^^^^^^^ 

«chWd.p,o M em,an ! ^. In ^ BCM ^^ Dm ^ ess ^ wit|i 

^^^^^^^^^^^ 

higher or lower than, that of BCDMH. 

T*+ mm water «a men t common, are limited in, or preciuded nom, use in some 
water hcamre* , ppIicaSons ^ rf fc ^ ^ ^ ^ ^ ^ 
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cost 



of the compositions. Tn e halogen source is often the most expensive materia, used in me 
composition making the compositions relative* expensive to mature. Other attempts to 
control the optimum free available halogen have concentrated on 

species after it has already been release, into the solutioa Tnus, none of the prior art attempts 

particular water system that are both convenient and cost effective to manufacture. 

Thus, there is still a need in the art for a composition that can deliver a convenient 
effective water treatment composition with a controlled dissolving rate that is less corrosive to 
the water system without the undesirable halamine odor associated with compositions of the 

prior art Preferably, the composition should be readily customized for a particular type of water 

system. 

SUMMARY OF THE INVENTION 

The solid water treatment composition of the invention comprises at least one halogen 
source and at least one amine compound. In one embodiment, the soUd water treatment 
composition comprises a chlorine or bromine source or a combination thereof and at least one 
amine compound or combination thereof in a solid form wherein the at least one amine 
compound reduces the dissolving rate of the ^ogen soume when water treatment composition is 
immersed in water or other aqueous solution, while maintaining the structural integrity of the 

solid form. The water treatment composition may further comprise a tabletting additive. 

Another aspect of the invention is a method of preparing the water treatment composition. 

The method provides water treatment compositions wherein at least one halogen source and at 

least one amine compound react when the solid water treatment composition contacted with 

water or other aqueous solution. 
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To further achieve the ohiVrt ■ 

•*> of*. mv „„o^ the ^ provite meihmis 

» M « erKanlentcomposiljmsoftheinvenfim 

- r . mg> CIean "ig and controlling 

biofouhng in water systems. 

BRIEF DESCRIPTION OF THE DRAWINGS 

HG. 1 shows an apparatus used for the determination of steady state A' 

... f Steady state ^solving rates of candidate 

tablet compositions. 

0 KO^thed^^ ^^^^^^ 
™. ^thedee^,^ fc W Wo „ rf ^ fi _ TOo 
™ ^edec^h, weights*, 

weight melarmne and 70% by weight TCCA and BCEMH tablets during a toilet flush lest 
DETAILED DESCRIPTION OF THE INVENTION 

—easte^^ ^^.^^.^ 
-*~m~.^ Soh.^.the^^^ ncmbebiadK) 

powders m packages, compressed granules tablets «»**. 

granules, tablets, pucks, sticks, briquettes, pellets, extrusions, 

agglomerations, flakes sheet* (•*<* ki~.i, 

axes, sheets, cast blocks, compressed blocks and the like. 

As used herein, the "at least one halogen source" ^ 

g " S0Urce com Pnses one or more compound that 

provides hypohalous acid, HOX or hypohalite ion OY- * u 

yponaiite ion, OX species wherein X is halogen when 
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Wogen source comprise, ^ or bromine or a ccmbinaiion thereof ^ 
sources, for example, inch.de Mehlorois^urie ^ ^ 

dicmoroisocyannric acid dihyd*. anhydrous !odium dichlcroisocy^urie ^ 
»rom„isocyanuric acid. — — acid, monobr^ey»„ric acid, monobromc- 
dtchlorochloroisocyaouric *d. drW-m^hloroisocy^ ^ ^ 
Utmumhypochtorite, 

ftibronxMnciamine. The at least one halogen source my nmher comprise a composite 
consisting of <m= mole of 1 ricM„rois<*ya m ric acid and four moles of potassium 

•^-^^^-^^-^^^^^^^ 
. meta, bromide and chlorine, o^rions comprising HoMoroisoeyannric acid and 

potass,™ hromide; aod compositions comprising abon. W. by weigh, ..brorno^hta, 

«-« hyda^oin, ab« 30* by weigh, w 5, dimemyl hydaaoin an, about ,c,, by 

mgh, U-ciohloro-5-ethyl, 5-melhyi hydantoin. 

— fcTCCA. B-v-.^nbe^ia^^^^^^^^^ 
cnncaL. Prided ma, the a, leas, one halogen source yields hypohaiit. species capable of 

^wi^e.t^o.annneco^nndon^e.mesnrfac.ofmesoHdcon^irion 
when me water Gannon, composition ofthe present hwention is immersed in water. 
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A, used a, ^ compomd _ be ffly compomd ^ ^ _ ^ ^ 

™ine w ^ ^ „ . ^ aBm ^ te ^ ^ ^ ^ ^ 

-ft-*.**.,*. -Pound ^^^^^^^^ 

. con^ i „„ n c m esincon tet „it 0 „ater. ^^^^^^^^ 
^^^edtoae^.^ofa.in.st™^ More prefened compounds are 

atotn of the ^ ^ „ nore ^ of ^ ^ ^ ^ 

uun^ g ^ ala ^^ mdmyfe ^^ totecm ^ te ^ 
^^-■aathea^ni,^^^^^^ 

derivarives thereof, piperidinederivatives. pWdonederiva^es, pipenrineao.es and 
derive thereof, pyridta pjritoc ^ ^ 

derivauve* aahracene derives. hydaillom 

inudazolidinone derivatives, glycoluril derivatives, oxazolidinone derivatives and combinations 
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or mixtures thereof Preferrprf o™,- 

t- Preferred amine compounds comprise from one to three amino 

most preferred amine compound is melamine. 



compounds 
species 



compos!** u ^ ^ „„ ^ fom ^ ^ ^ |a 

will be between the dissolving rate of the at le«t on. w 

S me the at least one halogen source and the amine compound. 

As a result of the slowed rate of hypohalous acid production, the hvooha.™ 

uon ' me nypohalous concentration in the 

concentration in the water decreases the potential to fom, h„~* 

porennal to form hazardous amounts of nitrogen 

trichloride. 
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«ac M(e ,.HaHB,^^ m ^ BKfcmamineMdesaiBih ^ 

other mechanical pails which regularly come into contact with the water. 

— - Mar^comp onndsar. ^y 

additives can be added to the invention to aid in the economic., maonia^ m ' 
» ^veneaaofmeaoh-dw^teataentcomposincn. 

As used heran, tabiettma addifivea refer n ™« ,. i 

■ aoonrves refer to agents and, as bulking agents. dissolution 

~ m^al luhncaing ^ hardens ^ ^ mcwMn8 

«~ aid, hinder, perfume, co^, ^de, fungicides, md 

^"^^^^^^^.^P^invenUonwhiie 

solid form. Themcotjiorationot'iidd^vescandoniB™ ., j 

atwmves can significantly decrease the manufactuiing costs of 

F or« a n, 1 e, i ,h BbMd is CO , eredto , ccnaiiimetal 

---^^^^^ andse^organioc^nnd, 
-* - and derives thereof, po,^,,^ ^ 

poi^ene co-polvmer derive ^ and delves hW, havmg diving 
^^^^^^^^^^ 
one halogen source and the a. leas, one amine compound on he h^rporaed ta Mc waler 
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composition without destroy thc ^ ^ rf fc ^ ^ 
sulfce is parncuMv usem, „ . ^ ^ ^ ^ ^ ^ 

source can be replaced ^ me ^ ^ ^ ^ ^ ^ ^ ^ 

treatment composition of the present invention. 

The wafcr treamen, „ fc ^ ^ fc „ ^ ^ fc ^ ^ 

v«*y — system and aou^s media. ,*e co ratios of the at least one 
M« - source and amine compound a, as fc ^ she ^ ^ ^ 

...I. system beingtreafcd. *»y ^usmediaorwatersys^canbetreaM 
^^^^^^^^^^^ ^ 

rbrroulated to achieve the desired dissolving rate of the at least one halogen source For 
example, BCEMH is widely used as an automatic toilet cleaning tablet beoaose it has an 
.««p.abledis»lvir*^ 

TCCA products i, this application have been limit* bcca^ TCCA dissolves ^ than 
» ^^S^obiecnc-lecU^ 

compositions °^ Represent itivention to produce aproduct that has mopenies very similar to 

becauseBCEMH dissolves taster than BCDMH. However, combmation, of BCEMH and amine 
combination „ f TCCA „ d ^ ^ „ ^ ^ ^ ^ ^ 



invention 
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to BCDMH. 



™e amount of „ least „ ha , ogo , S0UTO ^ ^ ^ ^ 

common «, depend . to „ om , ^ ^ M ^ a ^ ^ ^ 

» n. ma, ens, ^ „ least _ halosen ^ 

eenerallyc^esfromahou. 20KttabM Wbywe^ofthesoudwate,,^, 
"*-*-«-*i-»-*«. rffcwl _ 1 . t . Mit ^ fc 

. least one halogen source 3 „ . ^ „ % by ^ rf ^ ^ 

preferred amount of at least one halogen source is about 70% by weight of the solid water 
treatment composition when the eoraposition is used to treat toilet w«er. 

The^ountof.t^onesmu.o,^,^^^^^^^ 
cation is dependenton me „a. , M one ha^ ^ to ^ 

- ^^-^"rr^d^tstheman^e^ve^tnodissolving 

on or near the surface of the solid water tr^tm^t „ 

fl Water trea tomt composition. The at least one amine 

compound may be in an amount as little as iv n,- .1 _ 

WC M 1 /o - 1110 34 Ieast one amine compound may comprise 

sohd water treatment composition of the present invention is used to treat toilet water 
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The amount of at least one tabletting additives will vary depending on th 

* uc penaing on the amount of the 

«~ Typical — of ^ ^ ^ ^ ^ j% ^ ^ 75j4 ^ 

pretoed ablating rfdiu,. <■„,.„,„„, is 

a. to on= ^ ^ 70% „ y ^ fc ^ ^ _ ^ 

■""^ "* *- — - *o« 20% by weight o*™. 

sulfate. 



cot^ed table* tootak , pe^ t^ ^ ^ ^ „ ^ ^ ^ ^ 
*" " «"-» tt p^ e a „„„ ^ „„, h ^ 

<-pH« „ IM . ^ ^ Mixtocs rf £saM ^ ^ ^ ^ 

granu!* contain at ta« „ m ha , ogm ^ ^ „ ]cas , m ^ d 



no 
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^^^^^^^^^^^^^ 

least one tabletting additive but no halogen source or amine compound. 

The weight of the solid form will vary depending on the water treatment system being 
treated ranging from as little as 0.3 grams to over 800 grams. Generally, the solid water 
5 treatment composition tablets will weigh at ,east about 5 grams. It will be appreciated that 

different shapes and sizes can be manufactured for the different water treatment application, For 
example, a solid form may be about *- thick by about W in diameter or about 3" thick by 4" in 
diameter. 

IT* solid water treatment compositions can be made from different particle sizes and by a 
variety of mixing, granulation and compressing method, The preferred methods utilizes 
ingredient-blending techniques wherein the at least one halogen source and the at least one 
amine compound are combined to form an admixture. The admixture may further comprise at 
least one tabletting additive. The admixture is compressed into a solid form by applying an 
effective amount of pressure. Typical pressures used to form compacted solid water treatment 
composition range from about 5000 to 20,0000 p.s.i. 

Preferably, similar size particles of the at least one halogen source and at least one 
annne compound are used. 1* at least one halogen source and at least one arnine compound of 
the most preferred methods of producing the water treatment composition of the invention have 
particles less than 60 mesh U. S. standard scree, For example, when about 99% of the particles 
are finer than about 60 United States standard mesh screen, the admixture should be granulated 
into the preferred particle size before molding or ibnning into the solid water treatment 
composition of the invention. To form the preferred particle size, the admixture is compressed 
under sufficient pressure to form a flat soiid composition or wafer. The flat solid composition is 
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applied to the admixture effeeSve to to™ . soild Mcr ^ 

Tables ™ y te inco ^ j0K ^ ^ ^ ^ 

-ndpo^co,^,^^ ^ ^ ^ ^ ^ ^ 
co-^tota^^.^^^^^^^^^^ 

«fflc,m ,o . „, id folm fa™ atolI , 5000 to 2MOO p s . 

MM* ^.-^^^^ the desired level of the at 

«-i.««t ^^w*^ M ^ oncmbefolmuIattdtoMalcoo|lng 

^awir^^^,^^^^^^^ 

hard surface disinfectant system* m fx^ „ 

^ StemS m f °° d Semce «»* disiafectant/sanitizer systems in the 
^ disinfectaat ^ for ^ ^ ^ ^ ^ ^ ^ ^ 
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rate of the at least one halogen source to the desired rate for the particu.ar water system being 



treated. 



For example, the optimum free available halogen concentration varies in a water system 
depending on the type of system and other environmental factors that must be taken into 
5 consideration. Cooling tower water generally requires free and combined available chlorine from 
about 1.0to lOppm; swimming pools generally require free available chlorine from about l.Oto 
5-0 PP m; spas generally require free available chlorine from about 3.0 to 5.0 PP m; toilet water 
generally requires free and combined avaUable chlorine from about 2 to 30 ppm; p otable water 
generally requires free and available chlorine from about 2.0 to 3.0 ppm; and cleaning and 
10 "^ict^g^^^^^^ ^ eamountoffree 

available chlorine or bromine necessary for ^ip^sy^^o^^ 
The solid water treatment composition of the present invention can be readily formulated 
to provide the optimum free available halogen concentration. The solid water treatment 
composition may be introduced into the water of a water system by placing the composition in 
« direct contact with the water. Thesolid water treatment composition may also be placed* 
holding device and then placing the holding device containing the solid water treatment 
composition into water. 

EXAMPLES 

The following examples further illustrate the present invention, and are provided as 
20 exemplary but not restrictive as to the scope of the invention. 



in a 
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Example 1 

Tablets were prepared by the following procedure. The desired portion of the granular 
ingredients are blended together and the compressed to form a compressed shape having the 
desired physical properties, e.g. 100 grams, 2.25" in diameter and 1" thick. For tablets having a 
composition of 79.21 weight percent TCCA, 19.80 weight percent melamine and .99 weight 
percent magnesium stearate, sufficient amounts of the respective ingredients are weighed 
separately to make tow tablets. Thus, 158.42 grams of TCCA, 39.60 grams of melamine and 
1.98 grams of magnesium stearate are weighed separately and added to a glass jar. A lid was 
screwed on the jar and the ingredients were blended by hand tumbling the ingredients for five 
minutes. One tablet is made by taking a one hundxed gram portion of the blended ingredients in 
a tablet punch die sets, and then placed in a laboratory hydraulic press where 30 tons of pressure 
is applied to the punches. The tablet is removed and stored in a sealed polyethylene container. 

Example 2 

The following procedure was used to customize the TCCA/melamine tablets. The 
procedure typically involved admixing the halogen source and the amine compounds, 
compacting the mixture and breaking up the resulting compact to form particles less than ■/«". An 
admixture of the other ingredients was processed in the same manner. The two admixtures were 
combined and blended by hand by tumbling the ingredients for five minutes. One tablet is made 
by taking a one hundred gram portion of the blended ingredients in a tablet punch die sets, and 
then placed in a laboratory hydraulic press when, 30 tons of pressure is applied to the punches. 
The tablet is removed and stored in a sealed polyethylene container. 

A tablet composition was made by combining 75.43 weight percent TCCA, 10.78 weight 
percent melamine, 12.93 weight percent calcium sulfate and .86 weight percent magnesium 
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stearate. Two 100 gram tablets were made by adding 150.86 grams of TCCA with 21.56 
grams of melamine by hand tuning the admixture in a sealed Jar for five mi „ utes . ^ blend 
was then compressed to form thin wafers about 20 grams each that were then broken up with a 
mortar and pistil to form particles of < A second admixture Was made by combining calcium 
5 sulfate and magnesium stearate and processed in the same manner. The two admixtures were 
combined and processed by the procedure in Example 1 . 

Example 3 

The following experimental technique was used to assess the potential of candidate 
compositions. This was achieved by detern*ung the steady state dissolving rates of tablets of 
given percent weights of the at least one halogen source and at least one amine compound in the 
equipment shown inFigure 1. In each test, a tablet was suspended in water flowing through the 
unit at a constant temperature (75-F) and a constant flow rate (75 ml/min). The total available 
halogen concentration of the water being discharged from the unit was determined every 30 
minutes. Samples were taken from the discharge stream water at the sample port and the total 
chlorine measured with a DPD chlorine test kit. The total available chlorine concentration was 
recorded as parts per million (ppm) of total available chlorine. The total available chlorine 
measurements were continued until the first steady state condition was attained in the dissolving 
unit. The first steady state condition is defined as the point in time whe re the total available 
chlorine concentration stopped increasing and remained constant for two hours. At the first 
steady state condition, the tablet was dissolving in the flowing water at a rate fast enough to 
replace the available chlorine that was being removed fiom the unit by the discharge stream. 
The following equation was used to determine the first dissolving rate of the tablets: 
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(AvC/100) 

where TDR^ The dissolving rate of the tablet at steady state, wMemnfrnM 

SKSJT cWorine of * e waterl * e «£S£& 

A - Conversion factor (pp m to milligrams per liter), mg/LA™, 

B = Conversion factor (millimeter to liter), L/ml 

AvC = Available chlorine of tablet, % 
100 = Conversion fector (percent to weight fraction), % 



Tne tablets used to generate the data by this technique weighed 100 grams each and 
measured approximately 1 inch thick by2.25 inches diameter. All tablets wen, made by 
compacting blends of TCCA and melamine at 30 tons on a laboratory hydraulic press. 

Magnesium stearate (1 weight percent) was added to each tablet to aid in the compaction of the 

particles. 

Example 4 

The following example demonstrates the properties typically observed with TCCA tablets 
and tablets comprising varying weight percent amounts of TCCA and melamine. Tte total 
available chlorine concentration in ppm, the dissolving rate and solution pH levels were 
determined at the first steady state condition. The results are shown in Table I. 
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TABLE I 



Steady State Dissolving Tests 
On Tablets Comprising TCCA and Melamine 



By % weight Chlorine con. Dissolving pHof 



TCCA 100 
TCCA90/M10 
TCCA 85/M15 
TCCA 80/M20 
TCCA 70/M30 
TCCA 60/M40 



Ppm 

222 
205 
103 
90.6 
26.3 
6.0 



Rate 
mg/m in 
1838 
19.02 
10.16 
10.12 
3.13 
0.83 



unit 
water 



7.13 
6.95 
7.34 
7.92 
8.95 
9.38 



by th. .dd*. 0 f vaW6 p^, ^ ^ rf metanjjie m ^ ^ 

composition. 



Example 5 

The following example shows the first steady state dissolving rate of tablets comprising 
various ^ — ^^^^^^ 

TCCA tablets. Tbe tables were tested under the same conditions as the TCCA/melamine tablets. 
The chlorine concentrations and dissolving rates were determined at the first steady state 
condition. The results are summarized in Table IL 
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TABLE II 
Steady State Dissolving Tests 
On Tablets Comprising BCEMH and Melamine 

Chlorine cone. Dissolving 
PP m Rate 



BCEMH 100 75- 
BCEMH 90/M 10 66,7 
BCEMH 85/M 15 57.6 



mg/min 



9.992 
9.200 

BCEMH 8G/M 20 363 fJS 

BCEMH 75/M 25 15.4 2 550 

BCEMH 70/M 30 S £ 14 g 0 

As can be seen by the test results, the steady state dissolving rates of tablets made fiom 
BCEMH and melamine decreased from about 9.99 to 1.49 mg/min as the melamine content of 
the water treatment composition increased from 0 to 30 wt %. THese results demonstrate that the 
dissolving rate of BCEMH tablets can be customized to produce tablets with dissolving rates 
lower than tablets comprising BCEMH alone, by adding melamine in varying percent weights. 

Example 6 

A toilet flushing test was utilized to evaluate the average dissolving rate, the effect on the 

chemistry of the water and the chlorine content of the air over the water of the toilets treated with 

the water treatment composition tablets of the present invention and BCEMH tablets. Each test 

consisted of placing two tablets of the water treatment composition in one toilet and two tablets 

BCEMH in another toilet. Figure 2 is a schematic of the toilet design. As shown, both toilets 

were connected to a common source of tap water so that the temperature and the chemistry of the 

water were the same for each toilet. Each water line was equipped with a solenoid valve that 

could be opened and closed at a predetermined frequency and duration by a programmable 

actuator. The toilets were flushed every 30 seconds for 16 hours (2,000 flushes per 16 hours). 
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me flush cycles were then suspended for 8 hours. The tank of each toilet was equipped with two 
ports. One port was used to determine the chlorine content of the air in the headspace of each 
toilet could be determined during each suspended flush cycle. The other port was used to obtain 
samples of the water in each toilet tank near the end of each suspended flush cycle. 

The chlorine content of the air of the head space of each tank was determined with Gastec 
Passive Dosimeter Tubes For Chlorine, which were inserted through a rubber stopper in each gas 
sampling port, at the fourth hour of the suspended flush cycle. The tubes were removed before 
the end of the seventh hour of the suspended flush cycle. The chlorine reading in ppm was 
divided by the number of hours the dosimeter tube was left in the gas sampling port. 

Water samples were taken from each toilet tank after the chlorine gas sampling tubes were 
removed. The P H and the total available chlorine concentration were then determined. The P H 
was determined with a standard laboratory P H meter. The total available chlorine concentration 
was determined by the same method described above. 

The tablets were removed at the 7* hour, carefully patted with absorbent paper towels to 
remove excess moisture and weighed. The tablets were repositioned in the respective toilets just 
before the 16* hour flush cycle was re-initiated. 

The average dissolving rate of each tablet was determined by the formula shown below: 
T DRtft= (W.-WjVTC 

where, TDR m = average dissolving rate of tablet for time, T, grams/hour 
W, = weight of tablet at start of toilet flushing test, grams 
Wj = weight of tablet at time, T, grams 
T = time, days 

C = conversion factor, 24 hours/day 
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rates of each tablet and dividing by two. 

h the following examples, BCEMH tablets were used as the reference coition in 
5 each test. IT* dimensions, the shape and the weights of the BCEMH tablets and the water 
treatment compositions of the present invention were essentially the same in each test 

Example 7 

Data were generated to compare the average dissolving rates for TCCA tablets with those 
> of the bromine product referred to as BCEMH tablets under the conditions described above in 
EXAMPLE 4. The water temperature was 58-66'F during the test The data showed that the 
TCCA tablets Solved faster than the BCEMH tablets. For example, the weights of TCCA 

days. The average dissolving rate of each TCCA tablet under these test conditions were 
calculated to be 0239 and 0.242 gram/hour, r^pectively. The average dissolving rate of the two 
TCCA tablets was determined to be 0.241 gram/hour. The data also show that the weights of the 
BCEMH tablets decreased from 1 00 and 99.9 to 623 and 55.2 grams, respectively. The average 

dissolving rate of the two tablets was 0.156 gram/hour. 

The total available chlorine concentration in the toilet water treated with TCCA tablets 
was found to decrease from 75 to 29.2 Ppm during the test For the BCEMH tablets, the total 
available halogen concentration (as available chlorine) ranged from 8.3 to 16.7 ppm. 

The chlorine concentration in the air inside the toilet tank above the water treated with the 
TCCA tablets was determined to be 2.9 Ppm after one day. Although it decreased to zero by the 
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« day, a chio^ne 0(ter was prestnl in „. ^ ^ ^ ^ 
«. Ako, the ohlo^, odor was ompoweiiig ^ tcca ^ ^ ^ 

day for weighing. Chlorine was not detected by the Gastec Passive Dosimeter Tubes in head 
space of the toilet tank containing the BCEMH tablets. 

lie PH of the water treated with TCCA tablets ranged from 7.28 to 8.70, whereas it 
ranged from 8.69 to 9.60 in the water treated with the BCEMH tablets. 

Example 8 

Data were generated ^ob^co^^^^^^^^ 
TCCA/ m elamin e (90/10 « weight) water treatment composition tablets and reference BCEMH 
tablets under the conditions described above. Tne water temperature during the was 45 ^ p 

TCCA/melamine tablets dissolved faster than the BCEMH tablets. For example, the weight, of 
the TCCA/melamine tablets decreased from 100.4 and 100.7 to 73.1 and 76.2 grams, respectively 

Snuns/hou, The data also showed that the weights of the BCEMH tablets decreased from 101 5 
and 1 01.6 to 84.3 and 86.8 grams, respectively over the same period and conditions. T*e average 
dissolving rate of thetwotabletswascalculatedto0.ini grams/hour. . 

The total available chlorine concentration in the TCCA/melamine water treatment 
composition toilet water was found to decrease from 33.3 to 29.2 ppm during the test. For 
BCEMH tablets, the total available chlorine in the water fluctuated between 1 8.7 and 20.8 ppm. 

The P H of waters in the toilet tanks, ranged between 8.59 and 9.27 for the 
TCCA/melamine tablets and between 8.30 and 9.32 for the BCEMH tablets. 

Example 9 
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The following example showsthat the dissolving rate of TCCA/melamine tablets could 
be made to dissolve slower than BCEMH tablets by increasing the melamine content of the 
TCCA/melamine compositions. The TCCA/melamine (80/20 % weight) water treatment 
composition tablets were compared to BCEMH tablets. The water temperature during the test 
was 42-46T. The test data shown in Figure 4 show that the tablet weights of the 
TCCA/melamine tablets decreased from 1 00.5 and 100.4 to 88.2 and 86. 1 grams, respectively 
during 8 days of the test. The average dissolving rate of the tablets was calculated to be 0.0696 
gram/hr. 

The BCEMH tablet weights decreased from 100.6 and 100.0 to 70.6 and 70.4 grams, 
respectively. The average dissolving rate of the BCEMH tablets was calculated to be 0.156 
gram/hr. 

The P H of the water in the toilet tank containing the TCCA/melamine tablets varied 
between 9.06 and 9.37 over 8 days of the test The pH of water in the toilet tank containing the 
BCEMH tablets fluctuated between 10.0 and 9.52. The total available chlorine concentration in 
the water of the toilet tank containing the TCCA/melamine tablets fluctuated from 2 1 .9 to 29.2 
ppm during the test. The BCEMH tablets provide total available chlorine between 1 8.8 and 20.4 
ppm during the test No chlorine was detected in the headspace of either toilet tank. 

Example 10 

Data were generated that showed that the dissolving rate of TCCA/melamine tablets 
could be made to dissolve considerably slower than either the BCEMH or the 80/20 weight 
percent TCCA/melamine tablets by increasing the melamine content of the TCCA/melamine 
tablets to 30 percent weight. The water temperature during the test was 38-41»F. The data in 
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5 show. fte TOAtata*. p., M ^ ^ ^ siow ^ ^ 
BCEMH tablets under the same test conditions. 

The test data showed that the tablet weights of these TCCA/melamine tablets 

decreased from 100.6 and 100 4 to 8fi 9 nw »i t 

100.4 86.6 and 83.2 grams, respectively during 19 days of the test 

5 The average dissolving rate of the taMets was calculated to be 0.0684 grams/hr. 

The BCEMH tablet weights decreased from 102.3 and 100.4 to 60 and 56.7 grams 
-Pectively.Theaveragedissolvingrateofthe tablets was calculated to be 0.0^63 gran^hr. 
Tne pH of the water in the toilet tank containing the TCCA/melamine tablets varied 

containing the BCEMH tablets fluctuated between 8.1 1 and 9.54. 

Tne total available chlorine concentration in the water of the toilet tank containing the 
TCCA/melamine (70/30 * weight) tablets decreased from 54 to 14.5 ppm in me first 4 days the 

32fortheremamderofthete S t Chlc^^oo.d^^^,,.^^^ 

tank. 

Example 11 

The following example demonstrates that bulking agents may be added to the water 
treatment composition of the present invention without destroying the structural integrity of the 
solid form. The addition of other additives must be accomplished without effecting the chemishy 
between the at least one halogen source and the at least one ^ CQmpQmd ^ ^ 
-laminewereblended together inasealed glass jar to prevent exposure to humid air. Tne 
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resulting blend was subdivided and compacted into thin wafers with a diameter of about 1 inch 
each. The wafers were broken up with a mortar and pistil to form a granulated TCCA/melamine 
blend. 

Other ingredients were mixed and granulated separately from the TCCA/melamine blend. 
Calcium sulfate and magnesium stearate were mixed and granulated as described above. The 
calcium sulfate blend was then mixed with the TCCA/melamine blend and compacted into the 
tablets used in the following examples. This process maximizes the potential of stoichiometrical 
reaction between the melamine and the TCCA and is readily adapted to commercial practice. 

Example 12 

Calcium sulfate was added to TCCA/melamine compositions in increments of 5% and 
steady state dissolving rates were determined by the technique described in EXAMPLE 1 . The 
TCCA/melamine mole ratio was maintained at approximately 3.802 in all experiments. Table III 
summarizes the experimental results. All ingredient amounts are in percent weights. 
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TABLE in 



Steady State Dissolving Rates 
of Tablets Comprising TCCA, Melamine and Additional Ingredients 



Mg/min 



17.43 
17.57 
18.09 
18.09 
13.04 



ppm 



167.5 

165 
165 
165 
109.5 



8535 11.79 
78.83 11.26 

75.43 10.78 
72.31 10J3 

69.44 9.92 



Sulfate 

9.01 
12.93 
16.53 
19.84 



Stearate 
0!94 
0.90 
0.86 
0.86 
0.80 



T*e solid form maintained its structural integrity throughout the experiments. As can be 
seen from the data, the dissolving rate of the water treatment compositions of the present 
invention can be further customized by the addition of varying amounts of metal salts such as 
calcium sulfate. Tte solid water treatment compositions of the present invention can be 
economically formulated by including calcium sulfate or similar bulking agents in the solid water 
treatment compositions of the present invention. 

Example 13 

Data were generated to compare the average dissolving rates for TCCA tablets with those 
of tablets comprising about 75 A3 wt % TCCA, 10.78 wt % melamine. 12.93 wt % calcium 
sulfate and 0.86 wt % magnesium stearate under the conditions described above in EXAMPLE 
4. Figure 6 shows the decrease in weights of both types of tablets with time under the test 
conditions. The water temperature was 64-67-F during the test. The data show that the TCCA 

tablets dissolved faster than the TCCA/melamine tablet, For example, the weights of TCCA 
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tablets decreased from 100.1 and 99.9 to 72.3 and 70.9 grams, respectively over a 6 day period. 
The average dissolving rate of each TCCA tablet under these test conditions were calculated to 
be 0.193 and 0.201 grams/hour, respectively. The average dissolving rate of the two tablets was 
determined to be 0. 1 97 gram/hour. The data also show that the weights of the TCCA/melamine 
tablets decreased from 99.4 and 99.6 to 85.0 and 78.8 grains, respectively. The average 
dissolving rate of each tablet was determined to be 0.100 and 0. 1444 gram/hour. Thus, the 
average dissolving rate of the two tablets was 0. 1222 gram/hour. 

The total available chlorine concentration in the toilet water treated with TCCA tablets 
was found to decrease from 75 to 8.5 ppm during the test For the TCCA/melamine tablets, the 
total available halogen concentration (as available chlorine) decreased from 70.8 and 12.5 ppm 
during the run. 

The chlorine concentration in the air inside the toilet tank above the water treated with the 
TCCA tablets was determined to be 7.5 ppm after one day. It decreased to 1.4 ppm over the next 
5 days. A strong chloramine odor was present in the toilet flushing test room. The odor became 
overpowering when the TCCA tablets were removed each day for weighing. No chlorine was 
detected by the Gastec Passive Dosimeter Tubes in head space of the toilet tank containing the 
TCCA/melamine tablets. 

Example 14 

A tablet of solid water treatment composition comprising 79.20% weight TCCA, 19.80% 
weight melamine and 0.99% weight magnesium stearate was immersed in water for 4 hours. The 
composition was removed from the water and a color change on the surface layer of the tablet 
was observed. A sample of one of the surfaces of the tablet was obtained by carefully removing a 
portion of the surface layer. The sample was placed in a Petri dish and dried in an oven for one 
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hour at 100°C. The dried material was placed in an airtight bottle until it was subjected to mass 
spectra analyses. FT-IR analysis was also conducted to screen compounds for functional groups. 

A portion of the material was dissolved in a 50/50 mixture of reagent grade 1-pentanol and 
reagent grade methanol The resulting solution was subjected to mass spectra analysis with a 
Varian Tandem Quadropole Engine having a mass range of 1 to 850 atomic mass units (amu). 
The solution was scanned in the mass range of 10-400 amu. The mass spectra was then 
compared to the characteristics of trichloromelamine. The results indicated that the 
characteristics of the ions of the material obtained from the solid water treatment composition of 
the invention after water immersion were essentially the same as trichloromelamine (99.96% 
certainty). The solution was then subjected to a SIM mode analysis which also matched 
trichloromelamine. The melting point of the material was 322J°C, the same as 
trichloromelamine. 

Samples of melamine and TCCA also were separately subjected to mass spectra analysis 
and melting point determination. The mass spectra of melamine and TCCA were nearly identical 
to their respective mass spectra listed in the Merck MS library. The melting point of melamine 
was determined to be 341°C and the melting point of TCCA was determined to be 232.9°C. The 
results of the mass spectra analyses clearly showed halamine was formed on or near the surface 
layer of the solid water treatment composition after the composition was immersed in water. The 
results further indicate that the reaction did not occur in the interior of the solid water treatment 
composition. 

A sample was taken from the interior portion of the solid water treatment composition and 
subjected to the same mass spectra analyses as described above. The results of the analyses 
indicated that the material was essentially identical to a mixture of TCCA and melamine. The 

-31- 

SUBSTITUTE SHEET (RULE 26) 



WO 00/34186 PCT/US99/27861 



solution was subjected to a SIM mode analysis which demonstrated that the ion species matched 
those of TCCA and melamine. 

The present invention is not to be construed as limited in scope to the specific 
embodiments described herein. Indeed, various modifications of the invention in addition to 
those described herein will become apparent to those skilled in the art from the foregoing 
description and accompanying figures. Such modifications are intended to fall within the scope 
of the appended claims. 
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CLAIMS 

I claim: 

A solid water treatment composition comprising at least one halogen source and at 
least one amine compound. 

2. The solid water treatment composition of ciaim 1 further comprising at least one 
tabletting additive. 

3. Thesolidwatertreatmentcornpositionof claim 1 wherein said at least one halogen 
source comprises from about 20% to about 99% by weigh, and said at leas, one amine 
compound comprises from about 1% to about 80% by weight of said solid water 
treatment composition. 

4. The solid water treatment composition of claim 1 wherein said at least one halogen 
source composition comprises from about 30% to about 95% by weight and said at 
least one amine compound comprises from about 10% to about 75% by weight of said 
solid water treatment composition. 

5. The solid water treatment composition of claim 2 wherein said at least one halogen 
source composition comprises from about 20% to about 85% by weight, said at least 
on amine compound comprises from about 10% to about 60% by weight and said at 
least one tabletting additive comprises from about 5% to about 75% by weight of said 
solid water treatment composition. 

6. The solid water treatment composition of claim 5 wherein said at least one halogen 
source composition comprises about 70% by weight, said at least one amine 
compound comprises about 10% by weight and said at least one tabletting additive 
comprises about 20% by weight of said solid water treatment composition. 
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7. The solid water treatment composition of claim 2 wherein the at least one halogen 
source comprises from about 1% to about 10* by weight, the at least one amine 
compound comprises from about 1% to about 10% by weight and the at least one 
tabletting additive comprises about 90% by weight of said solid water treatment 
composition. 

8. The solid water treatment composition of claim 1 wherein said at least one halogen 
source provides a halogen selected from the group consisting of chlorine, bromine 
and iodine or combinations thereof 

9. The solid water treatment composition of claim 8 wherein said at least one halogen 
source provides a chlorine. 

10. The solid water treatment composition of claim 8 wherein said at least one halogen 

source provides a bromine. 

1 1. The solid water treatment composition of claim 1 wherein said at least one halogen 
source comprises a member selected from the group consisting of tnchloroisocyanuric 
acid, dichloroisocyanuric acid, monochloroisocyanuric acid, potassium 
dichloroisocyanuric acid, anhydrous sodium dichloroisocyanuric acid, sodium 
dichloroisocyanuric dihydrate, tribromoisocyanuric acid, monobromoisocyanuric 
acid, dibromoisocyanuric acid, bromo-chloroisocyanuric acid derivatives. 1,3- 
cUcUoro-S^ethyl-hydantoin. 1,3-dibromo o^dimethyl-hydantoin. 1-3-chloro- 
5,5-dimethyl-hydantoin, 1 bromo^hloro-S.S^iimethyl-hydantoin, l,3-dichloro-5- 
methyl-5-ethylhydantoin, trichloromelamine, dichloromelamine, 
monochloromelamine, hexachloxomelamine, tribromomelaMne, dibromomelamine, 
monobromelamine, calcium hypochlorite, lithium hypochlorite, and combinations 
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there f. 

12. Thclid water treatment composition of claim 1 wherein said at least one halogen 
»*t, comprises a member selected from the group consisting of a composition 
comp .singone mole trichloioisocyanuric acid and four moles potassium 
dichh roisocyanuric acid; a composition comprising sodium bromide and chlorine; a 
comp .sition comprising potassium bromide and chlorine; a composition comprising a 
metal bromide and chlorine; and a composition comprising trichlorcisocyanuric acid 
and p tassiam bromide. 

13. The ,lid water treatment composition of claim 1 wherein said halogen source 
comp -ses trichloroisocyanuric acid. 

14. The , lid water treatment composition of claim 1 wherein said halogen source 
com P : ises about 60% by weight l-bromo-3^hloro-dimethyl hydantoin, about 30% 
by we ght U dichloro 5,5 dimethyl hydantoin and about 10% by weight 1,3- 

dichk o-5-ahyL 5-methyl hydantoin based on the weight of the at least one halogen 

source 

15. The * .d water treatment composition of claim 1 wherein said at least one amine 
comp. -ad comprises an unhalogenated amine. 

1 6. The s< :d water treatment composition of claim 1 wherein said at least one amine 
comp* md comprises aa aromatic amine. 

17. The »■ id water treatment composition of claim 1 wherein said at least one amine 
compr nd comprises a heterocyclic amine. 

1 8. The , .id water treatment composition of claim 1 wherein said at least one amine 
comp< nd » selected from the group consisting of melamine and derivatives thereof, 
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pyrimidine derivatives, piperazine and derivatives thereof, piperidine derivatives, 
piperidone derivatives, piperazine diones and derivatives thereof, pyridine 
derivatives, pyridazine and derivatives thereof, napththyridines derivatives, 
anthracene derivatives, hydantoin derivatives, imidazole derivatives, imidazolidinone 
derivatives, glycoluril derivatives. oxazoudinone derivatives and combinations or 
mixtures thereof. 

1 9. The solid water treatment composition of claim 1 wherein said at least one amine 
compound comprises melamine. 

20. The solid water treatment composition of claim 2 wherein said tabletting additive 

comprises calcium sulfate. 

21. The solid water treatment composition of claim 2 comprising about 70% by weight 
trichloroisocyanuric acid, about 10% by weight melamine and about 20% calcium 
sulfate, based on the weight of said solid water treatment composition. 

22. The solid water treatment composition of claim 2 wherein said solid water treatment 
composition measures at least 1/4" thick and at least 1/2" in diameter. 

23. The solid water treatment composition of claim 22 wherein said water treatment 
composition measures at least 3" thick and at least 4" in diameter. 

24. The solid water treatment composition of claim 2 wherein said solid water treatment 
composition weighs at least 5 grams. 

25. The solid water treatment composition of claim 1 in the form of a unitary compacted 
tablet. 

26. The solid water treatment composition of claim 2 in the form of a plurality of discreet 

granules. 
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27. The solid water treatment of claim 26 wherein each of said discreet granules contains 
at least one halogen source, at least one amine compound, and at least one tabletting 
additive. 

28. The solid water treatment composition of claim 26 wherein at least some granules 
contain of at least one halogen source and at least one amine compound but no 
tabletting additives. 

29. The solid water treatment composition of claim 28, further comprising granules 
containing at least one tabletting additive but no halogen source or amine compound. 

30. The solid water treatment composition of claim 1 in the form of a powder. 

3 1 . A method of producing a solid water treatment composition comprising admixing at 
least one halogen source and at least one amine compound. 

32. The method of claim 31 further comprising admixing at least one tabletting additive 
with the at least one halogen source and at least one amine compound. 

33. The method of claim 3 1 wherein said admixture is compressed into a solid form by 
applying an effective amount of pressure. 

34. The method of claim 3 1 wherein said at least one halogen source comprises from 
about 20% to about 99% by weight and said at least one amine compound comprises 
from about 1% to about 80% by weight of said solid water treatment composition. 

35. The method of claim 32 wherein said at least one halogen source comprises from 
about 30% to about 95% percent weight and said at least one amine compound 
comprises from about 10% to about 75% by weight based on the weight of said solid 
water treatment composition. 

36. The method of claim 35 wherein said at least one halogen source composition 
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comprises from about 20% to about 85% by weight, said at least on amine compound 
comprises from about 10% to about 60% by weight and said tabletting additive 
comprises from about 5% to about 75% by weight based on the weight of said solid 
water treatment composition. 



source 



37. The method of claim of claim 36 wherein said at least one halogen 

composition comprises about 70% by weight, said at least one amine compound 
comprises about 10% by weight and said tabletting additive comprises about 20% by 
weight of solid water treatment composition based on the weight of said solid water 
treatment composition, 

38. The method of claim 34 wherein the at least one halogen source comprised from 1% 
to 10% by weight, the at least one amine compound comprises from 1% to 10% by 
weight and the tabletting additive comprises about 90% by weight based on the 
weight of said solid water treatment composition. 

39. The method of claim 3 1 wherein said at least one halogen source provides a halogen 
selected from the group consisting of chlorine, bromine and iodine or combinations 
thereof. 

40. The method of claim 39 wherein said at least one halogen source comprises a 
chlorine, 

41. The method of claim 39 wherein said at least one halogen source comprises a 

bromine. 

42. The method of claim 3 1 wherein said at least one halogen source comprises a 
member selected from the group consisting of trichloroisocyanuric acid, 
dichloroisocyanuric acid, monochloroisocyanuric acid, potassium dichloroisocyanuric 
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acid, anhydrous sodium dichloroisocyanuric acid, sodium dicWoroisocyanunc 
dihydrate, tribromoisocyanuric acid, monobromoisocyanuric acid, 
dibromoisocyanuric acid, bromc-chloroisocyanuric acid derivatives, U-dichloro-5,5- 
dimethyl-hydantoin, 1.3-dibro mo -5^imeth y I-hydantoin, l-2^hIoro-5,5-dime ffi y,' 
hydantoin, 1 bromo^Ioro-S^imethyl-hydantoin, l,3-dichloro-5-methyl- 5 . 
ethylhydantoin, trichlommelanune, dichloromelamine, monochJoromelanunc 
hexachloromelamine, tribromomelamine, mbromomelamine, monobromelamine. 
calcium hypochlorite, lithium hypochlorite, and combinations thereof. 
43. The method of claim 3 1 wherein said at least one halogen source comprises a member 
selected from the group consisting of a composition comprising one mole 
trichloroisocyanuric acid and four moles potassium dichloroisocyanuric acid; a 
composition comprising sodium bromide and a chlorine; a composition comprising 
potassium bromide and chlorine; a composition comprising a metal bromide and 
chlorine; and a composition comprising trichloroisocyanuric acid and potassium 
bromide. 

44. The method of claim 31 wherein said halogen source comprises trichloroisocyanuric 
acid 

45. The method of claim 31 wherem said halogen source comprises about 60% by 
weight l-bromo-3-chloro-dimethyl hydantoin, about 30% by weight dichloro- 
dimethyl hydantoin and about 10% by weight U-dichloro-5-ethyl, 5-methyl 
hydantoin. 

46. The method of claim 3 1 wherein naiH at i^c* ~ 

J 1 nerein sam at ieast one amine compound comprises an 

unhalogenated amine. 
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aromatic amine. 

48. Tta method of claim 31 wherein said at least one amine compound co raprises a 
heterocyclic amine. 

the group consisting of melamine and derivatives thereof, pyridine derivatives 
Pipeline and derivatives thereof, piperidme derivatives, piperidone derivatives. 
Piperazbe diones and derivatives thereof, pyridine derivatives, pyridazux, 
derivatives thereof, napththvridines derivatives, anthracene derivatives, hydantoin 
derivatives, nnidazole derivatives, imidazoUdinone derivatives, giyco.uri, derivatives, 
oxazolidinone derivatives and combinations or mixtures thereof. 

50. H» method of claim 3 1 wherein said at least one amine compound comprises 

melamine. 

51. H» method of claim 32 wherein said tabletting additive is calcium sulfate. 

52: ita method o5claim 32 whereiQ sa . d ^ ^ ^ . ses abQut ^ ^ 

trichloroisocyanuric acid, said at least one unhalogenated amine compound 
comprises about 10% by weight melamine and said tabletting additive comprises 
about 20% calcium sulfate. 

53. jf method of claim 32 wheR:in ^ ^ fonnedbyprovidmgafiistportion 
comprising at least one halogen source and at least one amine compound, providing a 
second portion comprising at least one tabletting additive and combining said first 
portion and said second portion. 

54. The method of claim 33 wherein ™*;~\ 

wnerem said particles are about 99% greater than 60 mesh 
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and about 1% no greater than 12 mesh prior to applying said pressure to said 
admixture. 

55. The method of claim 53 wherein the admixture is formed by applying pressure to 
said first portion and said second portion in an amount effective to form a first flat 
solid composition, breaking said first flat solid composition into particles having a 
particle distribution about 99% greater than 60 mesh and about 1 % no greater than 12 

mesh, 

56. The method of 55 wherein said admixture is compressed into a compacted tablet by 
applying an effective amount of pressure. 

57. A method of disinfecting and controlling biofouling of a water system comprising 
introducing into water of the water system an effective amount of solid water 
treatment composition according to claim 1 

58. The method of claim 57 comprising introducing into the water a solid water treatment 

composition according to claim 2. 

59. The method of claim 57 comprising introducing into the water a solid water 
treatment composition according to claim 3. 

60. The method of claim 57 comprising introducing into the water a solid water treatment 
composition according to claim 4. 

61. Tne method of claim 58 comprising introducing into the water a solid water 
treatment composition according to claim 5. 

62. The method of claim 58 comprising introducing into the water a solid water 
treatment composition according to claim 6. 

63. The method of claim 57 comprising introducing into the water the solid water 
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treatment composition according to claim 7. 

64. The method of claim 57 comprising introducing into the water a solid water treatment 
composition according to claim 8. 

65. The method of claim 57 wherein comprising introducing into the water a solid water 
treatment composition according to claim 21. 

66. The method of claim 57 wherein said solid water treatment composition according to 
claim 1 is introduced into the water by placing said solid water treatment composition 
in direct contact with water. 

67. The method of claim 59 wherein said solid water treatment composition according to 
claim 1 is introduced into the water by placing said solid water treatment composition 
in a holding device and then placing said solid water treatment composition in direct 
contact with water. 
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